SmATG7 is required for viability in the homothallic ascomycete Sordaria macrospora.
In filamentous ascomycetes, autophagy is involved in several developmental processes. Nevertheless, until now little is known about its role in fruiting-body development. We therefore isolated a gene of the homothallic ascomycete Sordaria macrospora with high sequence similarity to the Saccharomyces cerevisiae autophagy-related gene ATG7, encoding a core autophagy regulator. This is the first characterization of an ATG7 homolog in filamentous ascomycetes. A S. cerevisiae complementation assay demonstrated that the S. macrospora Smatg7 gene functionally replaces the yeast homolog. We were not able to generate a homokaryotic knock-out mutant in S. macrospora, suggesting that Smatg7 is required for viability. However, a heterokaryotic DeltaSmatg7/Smatg7 strain and transformants generated by RNA interference showed considerable morphological phenotypes during fruiting-body development. Using real-time PCR, we demonstrated that in the wild type, the transcriptional expression of Smatg7 is markedly up-regulated under amino acid starvation conditions and at late stages during sexual development. Moreover, we showed that transcriptionally down-regulation of Smatg7 disturbs autophagy in S. macrospora.